tetrathiafulvalene) assemble in pairs to form a novel supramolecular capsular structure in the solid state. Three BEDT-TTF residues from one complex lie in the three grooves between coordinated bipyridines of the other complex, and vice versa, to form a capsule with three-fold rotational symmetry and an internal volume of ca. 160 Å 3 . Further aspects of the coordination chemistry of this ligand, its 6-substituted isomer and the 2,2':6'2''-terpyridyl-4'-thiomethyl-BEDT-TTF analogue are described.
Introduction.
Scheme 1: Molecular structures of BEDT-TTF 1 and TTF-, EDT-TTF and BEDT-TTF donors functionalized with metal binding groups 2-8.
BEDT-TTF 1 (Scheme 1) is a well-known organosulfur donor from which many radical cation salts and charge transfer compounds have been prepared. 1 Its radical cation salts, prepared by electrocrystallisation or diffusion with an electron acceptor, exhibit a wide range of electrical properties including conductivity, semi-conductivity and the formation of low temperature superconductors such as (BEDT-TTF) 2 [Cu(NCS) 2 ]. 2 The salts have been intensively studied to gain a better understanding of their different electrical properties and the mechanisms underlying changes in those properties on variation of temperature or pressure, as well as to explore properties such as ferroelectricity 3 and thermopower. 4 For any particular counterion there can exist different stoichiometries, polymorphs and solvates, with different electrical properties.
For example, the 1:1 salt with triiodide has been exploited by combination with fullerene C 60 to give a new conducting material, 5 while the β-2:1 salt has been incorporated in a pressure sensor 6 and used for the production of superconducting nanoparticles. 7 BEDT-TTF is a component of several types of hybrid material such as paramagnetic superconductors prepared with iron(III) or ruthenium(III) tris-oxalates, 8 and a material with coexisting conducting and ferromagnetic behavior composed of layers of BEDT-TTF and mixed metal (Mn(II)/Cr(III)) honeycomb oxalate layers. 9 BEDT-TTF has also formed salts with chiral anions, including induction of anion chirality through use of a chiral solvent.
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In the radical cation salts, the BEDT-TTF donors usually pack in layers, involving the formation of parallel stacks to give a two-dimensional conducting network via short S···S contacts, with different classes formed by variation in the orientation of the donors in the stack and between stacks as studied in detail by Mori. 11 In contrast, layers composed of face-to-face pairs organized edge-to-face are observed in superconducting materials such as (BEDT-TTF) 2 [Cu(NCS) 2 ] (Scheme 2). 2 Addition of large substituents to the BEDT-TTF moiety mitigate against such packings, leading to pairing of donors, but two or more small substituents, e.g. methyl or hydroxymethyl, are tolerated. 12 It is of note that while the oxidized BEDT-TTF derivatives usually have a planar organosulfur system, the neutral donors show more flexibility about the S···S vectors across the dithiole rings.
13 (a) 
Scheme 2. Two examples of the donor packing arrangements within layers in the crystal structures of BEDT-TTF radical cation salts: (a) (Fig. 2) . The rest of the organosulfur residue of each BEDT-TTF wraps around the outside of the bipyridines. The structure accommodates both enantiomers of the racemic ligand L 2 which contains a stereogenic centre at the point of attachment of the side chain to the BEDT-TTF moiety. For the two enantiomeric forms, the locations of the bipyridine and most of the BEDT-TTF group are coincident, which is achieved by modifying the conformation of the dithiin ring so that The unsubstituted "half" of each organosulfur donor lies in the cleft between two bipyridine rings making contact with one bipyridine system "face to face", and directing its edge to the face of the second bipyridine ring (Fig. 2) . One dithiole S atom, S4, is central to both interactions (Fig. 4) . For the face-to-face interaction, this dithiole S atom lies over the center of the substituted pyridine ring at a perpendicular separation of 3.537
Å from its best plane, with shortest C···C contacts between the dithiole and pyridine rings of 3.429 and 3.512 Å. The terminal dithiin S atom, S2, lies over the space between the 3-H and 3'-H atoms of the bipyridine system (S···H 3.48 and 3.55 Å). The other S atom in the dithiole ring, S3, makes a S···S contact of 3.780 Å with the side-chain S atom connected to the pyridine ring. The edge of the donor makes shorter contacts to the face of the second bipyridine ring. Thus, dithiole sulfur atom S4 lies over the unsubstituted pyridine ring at 3.312 Å above the best plane through the ring, with two particularly short S···C contacts of 3.436 and 3.437 Å, respectively, to the 5-and 6-C atoms of that pyridine ring. The observation of shorter S···C contacts from the edge of the donor rather than from its face is in accord with the asymmetric shape of the bonded divalent sulfur atom. 25 The edge-to-face contact is completed by sulfur atoms from the next dithiole and dithiin rings, S6 and S8, which lie 3.441 and 3.327 Å, respectively, from the bipyridine plane, but the former is oriented over the space between the two 3-and 3'-hydrogen atoms (S···H 3.66 and 3.70 Å) and the latter lies close to the bond from the pyridine ring to the side chain S atom (S···C 3.624, S···S 3.706 Å) . The Fe─N distances of 1.955 (3) and 1.971(3) Å are typical for a low spin Fe(II) tris(bipy) complex (1.96 ± 0.04 Å). There are no particularly short S···S contacts between donor moieties within the capsule, the shortest being 3.706(3) Å between a dithiin S atom and the side chain S of another BEDT-TTF unit. The shortest inter-capsule S···S contacts involve dithiole S atoms, and the three shortest lie in the range 3.594-3.648 Å.
Cyclic voltammetry of this series of complexes shows very similar oxidation potentials to BEDT-TTF with first and second oxidations typically at 0.56 and 0.88 V relative to Ag/AgCl (Table S1 ). Room temperature magnetic moments were also recorded ( In contrast to L 2 , it was not possible to isolate any stable complexes containing ligand L 1 , in which the BEDT-TTF-CH 2 -S-side chain is attached to the 6-position of the bipyridine, in conditions which were successful for ligand L 2 . 6-Substitution does not necessarily prevent a bipyridine from coordinating. 33 In the crystal structure of ligand L 1 (Fig. 5 ) the side chain lies in a pseudo-equatorial position from the dithiin ring which adopts an approximate boat type conformation. The -S-CH 2 -group takes an extended conformation and links to the trans-bipyridine system so that the S-CH 2 bond lies roughly syn to the adjacent CN bond of the pyridine ring. This leads to a short (1,5)
N···H contact of 2.37 Å between the ring N atom and the side chain methylene group; this weak hydrogen bond will be enhanced by electron donation from the side chain sulfur atom to the ring nitrogen atom. The pyridine and organosulfur residues are more or less segregated in the crystal structure. The lack of stability of complexes of L 1 may be due to a number of factors including the bulk of the BEDT-TTF group and the weak intramolecular interaction discussed above. Furthermore, there may be a kinetic factor, since these large organosulfur units may aggregate in solution and shield the pyridine nitrogen atom from potential coordination sites. Unusual and unexpected chemistry has been observed before with the BEDT-TTF system.
17,34
Coordination chemistry of terpyridyl ligand L 3 .
As a comparison to L 2 , the coordination chemistry of ligand L 3 , which carries a terpyridyl ligand, with first row transition metals has also been investigated. Bis complexes of ligand L 3 with M(II) (M = Mn, Fe, Co, Ni, Cu, Zn) were prepared in 57-82% yields by refluxing a dichloromethane solution of two equivalents of the ligand with a methanolic solution of the metal acetate, followed by precipitation of the product with ammonium hexafluorophosphate. Compositions were supported by microanalyses, but we were unable to grow suitable crystals for structural characterization, possibly due to the presence of two diastereomers. It would be expected that the two terpyridyl groups would be roughly perpendicular to each other (Scheme 5). The cyclic voltammetry of these complexes shows that first oxidation potentials are ca. 0.03 V higher and the second oxidation potentials are ca. 0.08 V lower than those for BEDT-TTF (Table S1 ). The room temperature magnetic moments of the complexes are consistent with the higher ligand field of bis(terpy) complexes (Table S2) . 35 The magnetic measurement of the A series of further complexes were prepared by the same method in 70-80% yield.
[ (KBr): 1670 (KBr): , 1662 (KBr): , 1654 (KBr): , 1650 (KBr): , 1598 (KBr): , 1550 (KBr): , 1528 (KBr): , 1491 (KBr): , 1258 (KBr): , 1203 (KBr): , 1147 (KBr): 1720 (KBr): , 1696 (KBr): , 1650 (KBr): , 1592 (KBr): , 1572 (KBr): , 1534 (KBr): , 1475 (KBr): , 1437 (KBr): , 1257 (KBr): , 1204 (KBr): , 1147 (KBr): , 1013 obtained from nitrobenzene/methanol. The structure was solved using SHELXS97 36 and refined using SHELXL97. 36 The crystal contained large voids occupied by disordered solvent molecules (methanol and nitrobenzene) and PF 6 -anions which could not be resolved, so the structure of the cation was refined after application of the SQUEEZE 
